Structural analysis and comparison of cobrotoxin and cardiotoxins by near-IR Fourier transform Raman spectroscopy.
Venom toxins were isolated from Formosan cobra (Naja naja atra) by cation-exchange chromatography. The near-IR FT-Raman analytical method has been applied to the characterization and classification of the toxin components in their lyophilized forms. Structural analysis and comparison of various purified toxin fractions were made with respect to their amino acid compositions and near-IR Fourier-transform Raman spectra. The results indicate that the major secondary structure of cobra toxins including cobrotoxin and various cardiotoxins is mainly anti-parallel beta-pleated sheet as judged by the Raman signals at 1238 cm-1 (amide III) and 1671 cm-1 (amide I). It is also found that the relative Raman signal intensities of Tyr, Phe, Trp and Met residues in purified toxins correlate very well with the structural data obtained from amino acid analysis. The advantage and improvement of applying the near-IR FT-Raman spectroscopy to the unambiguous classification and comparison of venom toxins are evident and the discrepancies with previous Raman studies on these venom toxins are also revealed and discussed.